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H[SHULPHQWDO FKDUDFWHUL]DWLRQ RI HOHFWURPDJQHWLF IRUFHV H[HUWHG
RQKLJKSRZHU,*%7ZLUHERQGV






KDYH EHHQ IRFXVHG RQ LQWHJUDWLRQ RI VWDWLF FRQYHUWHU KLJK
SRZHUSHUIRUPDQFHVLQWRUHGXFHGYROXPHV&RQVHTXHQWO\GXH
WRWKHVWUHVVREWDLQHGWKHSRZHUHOHFWURQLFVUHOLDELOLW\EHFRPHV
DQ LPSRUWDQW ILHOGRIVWXG\ >@>@2QHRIWKHPDLQFDXVHVRI
PDOIXQFWLRQ RI WKHVH FRPSRQHQWV LV WKHZLUH ERQGLQJ IDLOXUH
6RPHPHFKDQLFDO VWUHVV RU GLVSODFHPHQWV FDQ EH DWWULEXWHG WR




A. Analytical expression 
7KHPDJQHWLFILHOGDQGWKHIRUFHVH[HUWHGRQWKHZLUHKDYH
EHHQGHWHUPLQHGXVLQJUHVSHFWLYHO\WKH%LRW6DYDUWODZDQGWKH
/DSODFH ODZ :H VSOLW WKH ZLUH LQ WZR VHJPHQWV LQ RUGHU WR
VLPSOLI\WKHILHOGDQGIRUFHH[SUHVVLRQV:HDOVRYHULI\WKDWWKH
PRVWSDUWRIWKHLQGXFWLRQILHOGLVFRQFHQWUDWHGQHDUWKHXSSHU
ZLUH ORRS )LJD:H KDYH FDOFXODWHG WZR W\SHV RI IRUFHV
ILUVWO\ WKHRZQ IRUFHV FRQVLGHULQJ WKHZLUH DV WZRDVVHPEOHG
VHJPHQWV DQG IORZHG E\ WKH VDPH FXUUHQW 7KHQ WKH SDUDOOHO
IRUFHVEHWZHHQ WZRQHDUE\ZLUHV)LJE VKRZV WKHGLUHFWLRQ






q1, q2 DUH GHILQHG EHWZHHQ WZR ZLUHV L LV WKH ZLUH OHQJWK
L=12.3 mm
B. Results and discussion 
:H ILQDOO\ FRPSXWHG H[SUHVVLRQV   DQG  LQ
FRQVWDQW VHFWLRQ ERQG ZLUH RI D ' )(0 PRGHO )LJD ,W
DOORZV XV WR GHWHUPLQH WKH 9RQ0LVHV PHFKDQLFDO VWUHVV
LQGXFHG7KHPD[LPDOVWUHVVYDOXHN3DLVORFDWHGDWWKHWDLO
RI WKHZLUH MXVW LQ IURQW RI WKH KHHO DUHD )LJE ,Q DQRWKHU
VWXG\ZH GHPRQVWUDWHG WKDWZLWK D $ FXUUHQW WKH WKHUPR
PHFKDQLFDO VWUHVV ZLWKLQ WKH ZLUH UHDFKHV 03D ,W VKRZV
WKDW WKH LPSDFW RI HOHFWURPDJQHWLF IRUFHV LV QRW UHOHYDQW
1HYHUWKHOHVV GLVSODFHPHQWPHDVXUHPHQWV VKRZ VLJQLILFDQW ;
DQG < D[LV GLVSODFHPHQWV 7KLV PD\ EH OLQNHG WR
HOHFWURPDJQHWLFIRUFHVLGHQWLILHGSUHYLRXVO\(IIHFWLYHO\WKH=





VKRZ WKDW WKH LPSDFW RI WKHVH IRUFHV LV VWLOO LQVLJQLILFDQW





>@ $ &DVWHOOD]]L HW DO (OHFWURWKHUPDO PRGHO RI D KLJKYROWDJH ,*%7
PRGXOHIRUUHDOLVWLFVLPXODWLRQRISRZHUFRQYHUWHUV,(((6ROLG6WDWH
'HYLFH5HVHDUFK&RQI,661
>@ 3 /HIUDQF ³(WXGH FRQFHSWLRQ HW UpDOLVDWLRQ GH FLUFXLWV GH FRPPDQGH
G¶,*%7GHIRUWHSXLVVDQFH´3KG1DWLRQDO,QVWLWXWHRI$SSOLHG6FLHQFHV
RI/\RQ,6$/


)LJXUHDDQG)LJXUHE,QGXFWLRQILHOGGLVWULEXWLRQDQG
IRUFHH[SUHVVHG


)LJXUHDDQG)LJXUHE(OHFWURPDJQHWLFIRUFHDSSOLHGDQG
9RQ0LVHV0HFKDQLFDOVWUHVVGLVWULEXWLRQ
N3D
